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atoms, the chlorine atoms can be simply re- 
placed by fluorine by reaction with anhydrous 
hydrofluoric aticL 
Jsocyanates which contain alipbattcaJly 

20 combined fluorine atoms arc known per sc and 
they are prepared by the conventional pro* 
cesses from die corresponding amines by phos- 
genauon or from the carboxylk adds by a 
Cartxus degradation (Ann. 562, 75 (1949); 

25 J. chem. Soc 1956, 3428). 

According to prior knowledge conceoung 
the exchange of chlorine for fluorine in 
anhydrous hydrofluoric add, it was not to 
be anticipated that chkrinated isocyanatea can 

SO be transformed by the process of the inven- 
tion into fluorinated isocyanates. Thus, it 
is known that most nuclear subsptuents inter-* 
fere with the exchange of chlorine in bcnfco- 
trichloride (Aug. Cbem. 52,458 (1939). 

35 Apart from chlorine, only the pbrimimide 

rping penniis a Sufficient fltiorinsrrion, 
wray of example, tricbloromerhyl bcn2o- 
nitrik cannot be further fluorinated with 
hydrofluoric arid. 
40 It must be ail the more surprising that with 
the present t process, under extraordinarily 
gentle conditions, the chlorine exchange takes 

[Pric* 4s. 6d.) 
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hand, the present invention shows that benzol 
chloride isocyanates can be fluorinated with 
hydrofluoric acid, m m 60 

Fiuorination. in the aliphatic series, with the 
exception of- methyl chloroform, cannot be 
conducted without catalysts, and the latter 
only at temperatures of 150° C (Ang. Cbera 
52,459 (1939). t 65 

However, it was also not to be readily 
expected that the isocyanate group which is 
very reactive in the aromatic series does not 
initiate any, or only slight, secondary re- 
actions under the conditions of the present 70 
process. Anhydrous hydrofluoric acid is a 
known Friedel-Crafts^taJyst and it is known 
that the isocyanate group condenses under 
the action thereof to acid amides. 

It is certainly stated in German Specifics- 75 
don 1,092,462 that aromatic isocyanates can 
be alkylated in anhydrous hydrofluoric acid, 
but it could be justifiably assumed that a 
special case is involved here* From the 
cherm stry concerning anhydrous hydrofluoric 80 
acid, it is known that it is just under alfcyla- 
tion conditions that some compounds behave 
quite differently than otherwise in hydro- 
fluoric acid (Ang, Chem- 56,341 (1943)). For 
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We, Fabbehfabbiken Bayer Aktien- 
GESEXXSChafTi of Lcvcxtoscii-Baycrwetk, 
Germany, a body corporate organised under 
the laws of Germany, do hereby dedare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
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This invention relates to a process for 
the production of carbamic add fluorides or 
isocyanates substituted by fluorine on aliphatic 
carbon stonQs. 

It has been found that in isocyanates which 
have chlorine sabsthuents on aliphatic carbon 
atoms, the chlorine atoms can be simply re- 
placed by fluorine by reaction with anhydrous 
hydrofluoric ac i d . 

Isocyanatts which contain ahphatkally 
combined fluorine atoms are known per se and 
they are prepared by the con v e n tional pro- 
cesses from the corresponding amines by phos- 
genatioa or from the carboxylic acids by a 
Curtius degradation (Aim. S62, 75 (1949); 
J. chem. Soc 1956, 3428). 

According to prior knowledge con c e rnin g 
the exchange of chlorine for fluorine in 
anhydrous hydrofluoric acid, it was not to 
be anticipated that chlorinated isocyanates can 
be transformed by the process of the inven- 
tion into fluorinated isocyanates. Thus, it 
is known that most nuclear subsTJtucnti mber* 
fere with the exchange of chlorine in benzo- 
trichloride (Ang. Chem. 52,458 (1939). 
Apart from chlorine, only the phthalimide 
grouping permits a sufficient fluorination. 
By way of ex ample , tricMoromcthyL benzo- 
mtrile cannot be further fluorinated with 
hydrofluoric acicL 

It must be all the more surprising that with 
the present process, under extraordinarily 
gentle conditions, the chlorine exchange akes 

[Pric* 4s. 6a\) 



place still more smoothly than with the 
^substituted benzotrichloride. In the latter 
ca fif j in order to obtain acceptable reaction 
times, there are always required temperatures 
which are far above the boiling point of the 
hydrofluoric add and necessitate working 
under pressure .(German Patent 670,130). 
With reaction te mperatur e s of 0° several 
days are necessary and the hydrofluoric add 
must be incorporated by condensation in gase- 
ous form in order to avoid secondary re- 
actions. 

It is also known that exclusively resinous 
products are formed by the action of hydro- 
fluoric add on bengal chloride. On the other 
band* the present invention shows that benzal 
chloride isocyanates can be fluorinated with 
hydrofluoric arid. 

Fhiorination in the aliphatic series, with the 
exception of' methyl chloroform, canno t be 
cemducted without catalysts, and the latter 
only at temperatures of 150° C. (Aug. Chem. 
52,459 (1939). 

However, it was also not to be readily 
expected that the isocyanate group which is 
very reactive in the aromatic series does not 
initiate any, or only slight, secondary re- 
actions under the conditions of the present 
process. Anhydrous hydrofluoric acid is a 
known Friedd-Cr&fe-catalyst and rt is known 
that the isocyanate group condenses under 
the action thereof to acid amides. 

It is certainly stated in German Specifica- 
tion 1,092,462 that aromatic isocyanates can 
be alkylated in anhydrous hydrofluoric acid, 
but it could be justifiably nssnmeri that a 
special case is involved here. From the 
chemistry concerning anhydrous hydrofluoric 
acid, it is known that it is just under alkyla- 
tion conditions that some compounds behave 
quite differently than otherwise in hydro- 
fluoric add (Ang. Chem. 56,341 (1943)). For 
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hydrofluoric aad v™™^^^ eSvaed tempffature with nitrogen or carbon 
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916275. To be mentioned in detail ere v 
didilontanz^ isocyanate, U^tesracfator- 
15 ethyl isocyanais-l, c~-, m-, p-tocUorometbyl- 
phenyi isocyanate, o,^iid^^ n^^l" 
phenyl isocyanates, a,a^dichkmnBtea ethyls 
phcnyl isocyanates, l.W-trtradibrctbyl-a- 



times possible to isolate the isocyanates m 
the form of the caxbamic acid fluondes by 
distillation, 

The products of the process serve as 
initial products for dyestuffs, pest-control 
agents and pharmaceutical compounds. 
In order that the invention may be more 



20 KBg^ d«rly onderstood the folic wbg Exiles arc 
diisocyanate, 2-trichlOToiaetbyl-6<Moro- given by 
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way of Ulustration only: — 

Sm^henylisocyanate.m be chafed ptoyl isocyaaa* o ver a pmc>d of labours. 

"llfSffi^rf the chlorine atou* by Si Durfeg the addition, *e« 

fl«™SL^Sn£ce in bobb. He mtermedi- evolution of hydrogen chlonde. Sumng is 

It^^^S^^isotoed, depend- continued for 1 'hour at the same ^temperature, 

£ SrlfS^ty of the trichloromethyl the evolution of hydrogen chlonde practically 

group and by tnamtaining certain conditions ceasing towards the can. 
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«* * * — — Z *-* 

as regards r f fr> ^ and temperature. 

When carrying out the reaction, the hydro- 
fluoric acid is used bom as a reactant and 
as a solvent. Consequently it wall always 
be advantageous to use it in escess. Naturally^ 
the hydrofluoric acid, m its capacity as a 



The excess hydrofluoric add is distilled 
off in vacuo. After adding 100 cc of xylene 
the substance Is heated to an internal tempera- 
ture of about 135° C for decomposing the 
rar faflnir add fluoride, a weak stream of 
CO- being constantly conducted through the 



45 



sorrai can also be replaced or supplemented reaction mixture* After addmg 3 toj & 

W inm organic solvents, such as diethyl of acuve carbon, the solution is allowed to 

ether, tetrahytoturim, dioxane, nitrobenzene, cool while sttrrmg, wbereuDon it is nltereci 

SSrhiTato advantageous n> add and the filtrate 5s distilled Wdiately. The 

those organic solvents in which the hydro- first distillation serves only to separate the 

fluoric aadis only partially soluble and the reaction products from . unreactcd initial 

fonnimj hydrochloric acid is not soluble, such material and small quantities of reaiuficanon 

*™ZJ> toluene, chlorobenzene. product. From the crude distillate, it is 

^^ttomerature is advaiitegeously possible to isolate, the Mowing cc^poonds 

between -20° C and +20° C The re- by fractional distillation under reduced 
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. action is usually started at low temperatures, pressure: 

50 advajwaffloudy from -5° Cto 0 C, and 132 g. of p-tofluoromcthytohcnyl isocyan- 

50 kiTra&dTo" 20° C and higher amending ate (-35% of the theoretical). 105 

* * - " * ^-^gen Colourless Eqmd with a bp. ltt «=58— 59 Q C; 



on the strength of the evolution of hydrogen 
chloride. The reaction can also be earned 
out at higher temperature in pressure vessels. 

Analysis: C^ONF, 
HO calculated: C=51.4 



n D *°=1.47l3. 

NCO-value, found 22.3 % (calculated 22.5% 



7o) 



found: 



H=2.14% N-7.48% 



0=51.58% H=228% N=7.49% 



134 g. of p^uucjuchbimiediylphenyl iso- 
cyanate (=*33% of the theoretical), 
yellowish liquid with a bp l0 =83 — 84° C; 
115 n D a =l-5100 

Analysis: CAONF£L 
calculated: F=18.7% 
found: F=19.1% 



Example 2. 
508 g. (£5 cool) of c^socyanato-benzal 120 
chloride are initially provided and cooled to 
a temperature of —5 6 C 250 cc of 
anhydrous hydrofluoric add are introduced 
drop wise over a period of 20 minutes. In 
spite of thorough cooling with brine, the 125 



4 



PAGE 25/29 * RCVD AT 4/13/2004 4:00:39 PM [Eastern Daylight Time] « SVR:USPT0-EFXRF-3/24 * DNIS:2730645 * CSID:7038362021 * DURATION (mm-ss):08-12 



APR-13-2004 16:46 



BDSM 



7038362021 P. 26/29 



10 



S'SSSi^^LSJ^ complex 
t>«. stirring is «Sd te^SL t ?? era - 

100 ax of £foroben*ne are added and 
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analysis: C,H 4 P^o 
calculated: F=22.45% 
found: T=s22J4% 
^fluororfJoraa^pi^i isocyanate 
bp,,=103— 105°, n„»=;j.54io. 

calculated: 7=1025% 
found; 



30 



35 



15 



20 



conducted tWh <* CO, is 

Ouo^ the added chlSST^ 
TO* the subsequent distillation 295 » «f 

ti^? products m the pur« frac, 

1. ^difluMometbylpheoyl Isocyanate 



S P C^if l T d i'faSr to 

. 11,6,1 tbe mixture is heated <w 
awtfaerhwr to 20" C At ttis ?*S£££ 

5L™» stirred for anothSThS 

~rr* 011 ™ ©awo, the substance is heatM 
^ mtroduciBg CO, to 100?C enf £ 
rwdue is dutiDed from glass under Educed 

assert «■ 



Analysis: Q.B^OF.NO 

Example 4 * 
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1 7^' . <-°P«: 147—150"; a*": 
f/2LSf well whim 

15 Pttntea. A fter cemjrfeting the addidmT 

tte tem perature is kept during the Tfairi? 

SEThSS? betweeo «rS 

afi^^^r* £ tc ?P eratUre » raised oro 
a period of another 3 hours to 19' C and 
sarnng is continued at this temposnm * S 
12 hours. 200 cc of chhnobezB^arVa^ 

snbstocc fccooted, IteedaEd 
the fihratt is distilled, ana 

Distillation yields; 

124 g 
carbamic 

theoretical). _ rijt ^ 

analysis: G,R^F r NO ^, . — — 

F: calculated 483*^ F: foUnd 4 , 8 * tifef^ - * 

* c^ 0 r iM tionT^^ 4 ^ is ^ theoretical, " 

f«md: 0=38.12 H=1.S rUj 2 &gg F=|g 



^y^AMS^c!^ 
Ao^^^^* 
40 Bunutes. The temperature tbeJeofrises 

f*H7 n^pderate evolution of HQ becomes 

3 TJSnmus erolmion of gas, the temS 
tore is kept between -5° and 0" C. Aft£ 

«"»dui proportion as the evolution <rf H Q 
After a total running rime of 24 
h0ars > *e mixture is wariedun in the ™«1 
manner and there ate *5££& TrfSt 



115 unmodaled starting matetiaL 



Example 6. 

olaoad ,1 8 S^ 0U ? M*oft»ric add are 
placed m the fiuormetwo apparatus. At 7n 
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internal temperature erf +10% 400 g. of 13- 
bis - (t riAloromctfayl) - benzene - 4,6 - di- 
isocyanate are ran in over a period of 3 
hours. 4 There is copious evolution of HQ 3 
5 sod this subsides somewhat after another 2 
hours. Tht temperature is now slowly rai sed 
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Analysis: Q^N-O-F, 
Calculated: Cs=35.74 H=U9 
found: C=36.08 H=130 

Example 7. 

With a rise in temperature from 6 18° 

C, 300 g. of tetrachloroetfayl isocyanans 
(Od 50 : 1.5080) are added in 50 minutes to 
200° C of anhydrous hydrofluoric add. The 
initially copious evolution of HQ subsides 
after 4 to 5 hours to about half. Stirring is 
continued for 15 hours at 15° C and the 
excess hydrofluoric acid is distilled off. The 
residue of 228 g. contains as main fraction 
an isocyanate which distils over from 100 
to 110° under normal pressure and has a 
refractive index of m,*! 1.4160, The 
fluorine content is 17.6%. 

WHAT WE CLAIM IS: — 
1- A process for the production of carbazaic 
add fluorides or isocyanates which are sub- 



to 19* C and the mixture is stirred for 
another 15 hours. 

After working up, there are obtained: 
200 g. (59% of the theoretical) of l3-bis~ 10 
(tnfliwmmetbyl) - benzene - 4,6 - bis - car* 
bamyl fluoride with a melting paint of 102J* 
C. (from light benzine) 

Molecular weight 336.12 
N-833 F=45^7 
N=833 F=45.17 

stitured with fluorine on aliphatic carbon 
atoms, which comprises reacting anhydrous 35 
hydrofluoric acid with an isocyanate which 
has chlorine substhuents on aliphatic carbon 
atoms. 

2. A process as claimed in claim 1, sub- 
stantially as described with reference to any 40 
one of the Examples. 

3- Carbamic aad fluorides and isocyanares, 
when prepared by the process claimed in 
either of die preceding claims, 

ELKINGTON 4 FIFE, 
Chartered Patent Agents, 
Bank Chambers, 329, High Hnlbom, 
London, W.Gl, 
Agents for the applicants. 
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